Thyrotropin and dibutyryl cyclic AMP increase levels of c-myc and c-fos mRNAs in cultured rat thyroid cells.
We have studied the effects of thyrotropin (TSH) on the growth and on the levels of the mRNAs of the cellular proto-oncogenes, c-myc, and c-fos, in the specific target of TSH action, the thyroid follicular cell. FRTL5 cells, a cloned line from normal rat thyroid gland that depends upon TSH for its replication, were maintained in a quiescent state for 5 days by keeping them in a medium devoid of serum or TSH. The addition of bovine TSH (bTSH, 1 nM) increased DNA synthesis and stimulated cell proliferation after a lag period of 24 h. This growth response was anteceded by prompt, but transient, increases in the levels of c-myc and c-fos mRNAs, with peak responses at 60 and 30 min, respectively. The minimally and maximally effective concentrations of bTSH were 0.01 mM and 1.0 nM, respectively. Dibutyryl cAMP (Bt2cAMP) stimulated cell growth and increased the level of c-myc mRNA in a concentration-dependent manner, with maximum effects at a Bt2cAMP concentration of 1 mM. At the single concentration tested (1 mM), Bt2cAMP also increased the level of c-fos mRNA. Hence, bTSH-stimulated mitogenesis in quiescent FRTL5 cells is associated with rapid, but short-lived, increases in the levels of the mRNAs of the proto-oncogenes, c-myc and c-fos. Since bTSH is known to stimulate adenylate cyclase in these cells, and since the effect of TSH on c-myc and c-fos mRNAs is mimicked by Bt2cAMP, it is possible that these responses to bTSH are mediated, at least in part, by cAMP.